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THE INVESTIGATIONS ON SEMI-INSULATING GaAs
BY SURFACE PHOTOVOLTAIC SPECTROSCOPY
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Abstract  The surface phorovoltage (SPVY effect induced by the defect stares in semi-insulating (51} GaAs was studied.
The PV response below the band edge was measured at room temperature with a dc optical biasing. The specrra were
found to be strongly dependent on the surface recombination and were attributed to formation of the carrier concentration
gradient near the surface region. showing that SPV is a very sensitive and nondestructive technique for charactenzing the

surface quabity of the S1-GaAs waler-.
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at room temperature withour (solid line)
and with (dot line) a dec oprical bias

M ERMEM AR RN RENERE . A B
BAERFERAMBE TEIENXRWE. RIOME
RARIEXTX M.

HWRANAARE BIBEEESRESHXE
HETHH. —RFERTHTHEATFEFR AL
dni{z)}

dr '
A S R il R FERE.D, B TH®E
BOHBERT LW NENE.E

& 1 dr(r)
#, nlry dr °

W hulE, TR RE™ L OFEARIES N

2

Jo= qun()8iry + gD,

(31

Ela) =—

ny + A0}

PR S t4})

V, = J Slridr = gln
" M,

HPHES ERBEGFARRAAFERREESNEEE
ATHTHUFERE L 30 (o) BE x=0
(BRI ERRHEREEAEAZN BAGEm L
HLTREEOMENNETFEERTHORE X E 2.
Y WEMTH®AE. Aoy =2,00, B FHHC B

LM FHE L4
BAEgEFR AV
. An(z) FAn(xr) _
(J—T-FD,. o = (. (3)

R RAAEH gD, =01 g8 3n101. 1
S RETMR&EE G ORE

T Sexpl — IKL.,JJ
L,+ .5

BRI EFBEARES N

Antrt =1 ~

(61

T, * 8 1
(e + o, s GHL, + ¢, - 51

T, = &lnfl + &
M,

{7
ESBERAT. 5 s mERENS, g0
5L

v DG S
T (mtt,cGNL, +T 80

(8

AGEAHABTA. AT HFREAES
BERSBAAERFSHBA. XSATEF LA
BERMMSERAL(DEF BN RIFENIRES
WS- EHRTNFA AN ESEN. W4 £
EMBERMBEEEET 4 DK RRE. £S5
LS1IM A 2ERERE HARESRE. HER


http://www.cqvip.com

18 a5 EXREFR 19 %

|
[ ~
(aps1 .r" ™
/s \
4 N,
20} i \
' '
v [}
s \ ]
x ; A
® LEd "l
> u o5 WSz ... \
s - - *
i P !
’ s ~ ~ 3
b LeeTHENEY L L s fe
- - 3 L e S
op= (anse -
L 1 T A 1 L L
od a9 1 [N} 2 12 14 1.5
Eray

B ZRTHEAWRER B FENENER
B S1-GaAs 8 8 LS1~LS4 180 M f#n
MTRBEEAMARHE. MEMCERANY
Lo2teV. £ 1% ImW
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MEmMBERMES. KKEFohaRE ], F&H LS4
(A ba KO R B LR E S W B AR BN
2. fErmpitied R EAM RO EE
MAHE—TRUERNEY IR EAEENH . EF
EMENETE - SHRRTE ARINOE DB
iR LR R.

Mg HRiE PR 1 308V 4 A 4 M
R EAEE, Y CGAs W RI(EERT X
1. 424e VO I 26meV, EATRER 8 GaAs 1 C R K
MEE T COBEE" . .CREERFEB S SI-GaAs
HR —BRBEE BTEERN 1370V Mg EEF
£ 5 2 AR 0 3R AL 1. 398V W Y A N 3R HF T MR
BALAZHEE.RIGASX TS REBGRTE
BN BEE X ERLSIW# Ay 1, 398V
MREBCMESE— R, "AL AT 1. 380eV LHREMN
XKEE® ITERERAREMNG™E. LEBRE. KM
1. 398V &b i W Al Ry 1.

Bl 4dhgEg Kb 0.7~1.36eVZHIE — T LB R
RS KAV E XA L 20eV £H. AR
B R 5 2 T B 4R R O S L R TDGA N T R U e
MELLAAEREZTEMIS £ As SHFE,Z
Q. Fang FAEMETEBZY SI-GaAs FEH 5
As S HXMRBEBRRBBH TS M TE GAE TR

B4 947 F GaAs #HF 0.35¢V M 0. 15V &£, 5
0770 3 B Bk e 65 TT B W HIER R

3 it

R )58 i 0 A e B A O AR B O B R Rl &
W H SI-GaAs EGRTTHEB. HFERFEME [ SI-
Gahs FE BB B ERWA. IFH KT AESTT
FMERE TUER EREL-—FENTFR. BT
A & i AR B0 D3 I AR B AF A 6 AR J5 2 2t SI-
GaAs IH T H B EHEMRERERRN—FHLE
B

REFERENCES

[17 Stolte C A(Chp. 2}. lon Implantation and Materals {or
GiaAs Integrated Circuits. Kirkparrik C. G. Chen R. T.
Holmes D.E. et af. (Chp, 3} LEC GaAs for Integrated Cir-
cuit Applications . Semicondactors and Semimetuads. ed. by
R K Willardson. A C leer, New York: Academlc.19%84,
Val. 2u

[27 Rehn V. Kyser I} 8. Transverse elecrrore{lectance,
Phys. Rev. Letr, 1967,18(20) 818~ 852

[3_ Khachaturyan K. Weber E R, Horigan J. Elecrrical
spectroscopy of GaAs with inerinsic dlumination. Ay,
fewr. B, 1992.4603):1365-- 1371

[1 WangRuozhen, Jiang Desheng. Photoreflectance spec-
troscopy of semi-insularing GaAs..f. Appl. Phvs. . 1992.72
L81:3826— 3828

[53] Adams ] C. Cappa C ). Falk R A, ¢t af. Below band-
gap electroabsorption in bulk semi-insulating GaAs. Appl.
Phvs, Lot 1993,63(5):633

[6_ Lliu Qiang, Chen Chao, Ruda Harry. Surface photovaolr-
age in undoped semi-insulating GaAs..J. Appi. Phys, 1993,
T2 :7492 —7496

[?] Dliv Quang, E Ruda Harry. Role of deep-level rrapping
on the surface photovaoliage of semi-insulating GaAs, Phys.
Rev. 5,1996,558(16):10541 — 10548

(8. Sze 8 M. Physies of Semconductor Devices, 2nd edition.
New York: Wiley,1981

{97 LuoC P, Jiang D S, Zhuang W H, & al. » Photovoliaic

effect and its polarity in Si doping superlattices. Appi.
Phys. Lett»1993,63(13):1777—1779
{(1¢] Ashen I} J, Dean P J, Hurle D T J. ez al. The incorpo-
ration and characterisation of acceptores in epitaxial
GaAs. J. Phys, Chem Solids, 1975.36{103:1041—1053
[11] Fang Z Q. Look D C> Jones R L. Identification of Cu-
related thermally srimulated current trap in undoped se-
mi-insulating GaAs. Journal of Electronic Materrals,
1997,26(12}:L.29—L31


http://www.cqvip.com

